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ABSTRACT
The inability to rear Devil's Hole pupfish, Cyprinodon diabolis Wales, in captivity, when
captive propagation has been successful with other species of pupfish, led to the examination of
environmental factors which are unique to Devil's Hole. It has been suggested that C. diabolis
regularly experience developmental arrest due to hypoxic conditions. This arrest may be reversible
in areas of the shallow shelf during periods of photosynthetic activity. Oxygen measurements over
the shallow shelf reveal a gradient of oxygen variation with the greatest diel variability over the
inner portion of the shelf diminishing to nearly imperceptible diel variation toward the outer
portion. Larval density, with some variation due to other factors, in general appears to follow this
gradient. Oxygen variation may therefore be a factor in successful reproduction. Variation in
distribution of invertebrate populations suggests that the gradient of oxygen variation may also
strongly influence their distribution and abundance in Devil's Hole.
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INTRODUCTION
Devil's Hole, located in Nye County, Nevada, is an opening into the ground water table of
the regional Ash Meadows flow system. It is situated at the eastern edge of the Amargosa Desert at
the base of a carbonate bedrock ridge (Riggs, et. al.). The opening to the water table (fig. 1) has
Figure 1: View of Devil's Hole from Above
been estimated to have occurred 50,000 years ago (Winograd & Pearson, 1976). Due to regional
tectonism or climate changes, the water level in Devil's Hole declined significantly approximately
20,000 years ago and has continuously declined to its present level (Szabo, et. al., 1994). The water
chemistry is relatively uniform with a temperature near 32 C, pH near 7.4, and dissolved solids
consisting of 400 parts per million (J. E. Deacon, unpubl. data, 1975 - 1977; Riggs et al., 1994).
Dissolved oxygen concentration varies from 2.3 mg/1 to 4.6 mg/1 over a shallow shelf area but is
relatively constant at about 2.3 mg/1 throughout the majority of the deeper water habitat (Deacon,
Taylor, &Pedretti, 1995).
Figure 2: Cross-section map of Devil's Hole. Cavern-stippled area indicates range of pupfish.
Devil's Hole supports a unique biotic community. The pool which lies 15 m below the land
surface may well be the smallest habitat in the world containing the entire population of a
vertebrate species (Deacon & Deacon, 1979). The endangered Devils Hole pupfish, Cyprinodon
diabolis Wales, is endemic to Devil's Hole (fig. 3). Studies on mtDNA by Echelle and Dowling
(1992) have suggested that C. diabolis is a member of one of two divergent clades of pupfishes
which entered the Death Valley system 10,000 to 20,000 years ago. Another unique inhabitant is
Stenelmis calidae (Shepard, 1992). This riffle beetle is not known to survive under high
temperature and low oxygen conditions anywhere else in the world (W. R. Shepard, personal
communication, November 9, 1995).
The Devil's Hole pupfish population fluctuates between about 200 and 500 individuals
annually. Population numbers are lowest in March and April, highest in August and September,
with a gradual decline through fall and winter (Baugh & Deacon, 1983).
The algal production on the shallow shelf begins in March, reaches a peak in July and
August and gradually declines through fall and winter (James, 1969; J. E. Deacon, unpubl. data,
1975 - 1977). Data gathered during 1975 - 1977 (J. E. Deacon, unpubl. data, 1975 - 1977) reveals
that the invertebrate population experiences its lowest annual numbers at the end of March and
beginning of April, with a gradual increase until November or December when there is a significant
decrease.
The activities of the pupfish revolve around a 5 by 3.5 m shallow shelf at one end of the
pool (Baugh & Deacon, 1983; James, 1969), (fig. 2). This shelf supports seasonal algal growth
and generates the only significant variation in oxygen levels (Deacon, et al., 1995). Events such as
ground water pumping and earthquakes have threatened to expose this shelf, the only known
breeding area of the pupfish (Deacon & Deacon, 1979; Deacon & Williams, 1991). This fear led to
the establishment of refugia and attempts at captive propagation.
B
FigureS: Devil's Hole pupfish. (A) Male and (B) female. Note the absence of pelvic fins.
The inability to rear Devil's Hole pupfish in captivity, when captive propagation had been
successful with other species of pupfish (J. E. Deacon, personal communication, November 9,
1995), led to an examination of environmental factors which are unique to Devil's Hole (Deacon et
al., 1995). Environmental conditions for captive fish approximated natural temperature and pH,
and oxygen concentration was held constant. Deacon et al. (1995), indicated these conditions may
not be optimal. They suggested that variation in oxygen concentration and perhaps temperature
may improve the hatching success and survival rate.
Deacon et al. (1995) suggested that embryos of C. diabolis may regularly experience
developmental arrest due to hypoxic conditions. They stated that this arrest may be reversible in
areas on the shallow shelf that experience increased oxygen concentrations as a result of
photosynthetic activity. Oxygen measurements taken during 1977 - 1978 over the shelf present a
gradient of oxygen variation with the highest and most consistent readings found over the inner and
middle portions of the shelf. Larval density appears to follow this gradient, suggesting that oxygen
variation may be a factor in successful reproduction (Deacon et al., 1995).
Variation in oxygen levels in an aquatic environment is the result of a balance between
photosynthesis and the community demand for oxygen (Holeton, 1980). If the community demand
exceeds the available oxygen supply, hypoxic conditions will develop. Devil's Hole is in a
continual state of hypoxia except over the shallow shelf area during periods of photosynthesis.
Temperature is a crucial factor influencing oxygen demand. Hypoxia resulting from high
temperature requires a different approach to adaptation since there is an acceleration of metabolism
(Van den Thillart, 1982). Temperature in Devil's Hole averaged through both study periods 33.1
C. The non-motile egg is especially vulnerable to this inverse relationship of DO and temperature
and to the effects of hypoxia (Rombough, 1988).
Collins and Nelson (1993) found that oxygen consumption by eggs of the coral reef fish
Siganus randalli was higher for embryos incubated at 30 C than for those at 27 C, with the highest
consumption at hatching. Embryos at 30 C had a shorter development time and earlier hatching.
Temperature was more critical during embryonic development than for larval fish. The larval fish
maintained at 30 C reached the eye pigmentation stage sooner than those at 27 C but retained less
endogenous reserves. Collins and Nelson (1993) indicated that there is a trade-off between
utilization of the endogenous reserves and rapid development.
Shrode and Gerking (1977) found that during oogenesis and embryo development of
Cyprinodon nevedensis temperature tolerance was less than that of the adult. They also indicated
that the optimum temperature for egg production was equal to that required for successful hatching.
The effects of temperature on the development of Cyprinodont is well documented.
Kinne and Kinne (1962) found that if environmental factors exceeded tolerance levels
during egg development of the Cyprinodon macularius developmental arrest would occur. This
arrest was reversible if the conditions were applied temporarily. Developmental arrest caused by
extreme temperature could be reversed if oxygen saturation were increased. Elevated oxygen levels
accelerated development and resulted in wider tolerance to temperature and salinity. This process
of reversible developmental arrest is a survival strategy found in life cycles of various animals and
insects (Wourms, 1972).
Wourms (1972) stated that periods of reversible developmental arrest can be considered
instances of diapause. The arrest occurs at certain stages of development depending upon the
species. The genetic system which controls diapause is likely to have been the object of selection
(Wourms, 1972). He found that subjection of annual fish eggs to anaerobic conditions during the
dispersed phase of development prevented reaggregation and postponed embryogensis. This arrest,
or instance of diapause, enhanced survival by delaying development until the environmental
conditions became favorable. Prolonged arrest results in death or abnormalities (Kinne & Kinne,
1962; Wourms, 1972).
The mechanisms for entrance into and for breaking the diapause state varies depending
upon the species. Copepods regularly undergo diapause. Brewer (1964) found that low oxygen
concentrations were most likely the causative factor influencing hatching of D. stagnalis diapausing
eggs. Photoperiod and temperature are thought to be significant in selection of eggs entering the
diapause state.
DiMichele and Taylor (1980) found that the hatching mechanism of Fundulus heteroclitus
was influenced by the hydration of the egg and the environmental oxygen concentration. Salinity,
pH and temperature seemed to have no direct effect on the hatching mechanism of this species.
Hypoxia would initiate hatching.
Deaccon et. al (1995) suggested that C. diabolis undergo developmental arrest due to the
hypoxic conditions in Devil's Hole. They suggest that this arrest may be reversible in the areas of
the shallow shelf consistent with the greatest variation in oxygen conditions.
This study will focus on the role of diel oxygen variation across the shallow shelf as a factor
in the hatching success of Cyprinodon diabolis Wales and as a possible factor influencing the
population density of invertebrates. Also, this study will examine the possibility that Devil's Hole
pupfish embryo's undergo a reversible developmental arrest due to the environmental conditions
present in Devil's Hole.
Our study focused on 10 sites across the shallow shelf and five sites on the lower shelf. Our
hypothesis stated that area's of the shelf producing the greater variation in oxygen should
correspond to greater hatch rate of larval. Our assumption was that the newly hatched prolarva and
early postlarva are poor swimmers and would remain in the vicinity where the hatching occurred.
This research will examine daily variation in oxygen saturation due to photosynthetic algal
activity as a factor influencing the viability and persistence of animaal populations in Devil's Hole.
This information may be critical in management of refugia and in future attempts at captive
propagation of the Devil's Hole Pupfish.
MATERIALS AND METHODS
This study was conducted on March 30 to April 6, 1996 and June 19 to 26, 1996 during
and following the peak period of spawning identified by James (1969) and Deacon et. al (1995).
Observations were made from a study platform consisting of a 16 foot wooden ladder
secured over the shallow shelf area running from the southwest edge to the northeast corner by
the USGS water gage (fig 4). Wooden planks were set on top of the ladder for ease of movement
and increased safety for the fish and the investigators. A nylon rope was secured to a boulder
above the platform to serve as a hand rail for safe entry and exit from the study area.
The upper shelf was divided into three sections: inner (southern), middle (center), and
outer (northern) (fig.4). Three study sites were selected in the inner and outer sections and four
were selected in middle region . On the lower shelf five sites were established.
Bottlebrush, 30 cm, spawning grass mats were placed in breeder boxes at each site (fig.
4). The breeder boxes were constructed from 20 X 30, 300 micron, nylon-mesh aquarium dip
nets with the handles trimmed to within a few inches of the netting. Nylon-mesh filter bags (30
X 45 cm, 300 micron) were folded to 22 X 30 cm and secured with plastic clothespins to the dip
nets to form a top. Four foam floats were attached to the clothespins to provide positive
buoyancy, while small stones inserted in the boxes acted as sinkers. Prior to use in Devil's Hole
these breeder boxes were tested in the refugium at Point of Rocks Spring.
BREEDER W
;USGS GAGING STATION
Figure 4: Upper Shelf Transects Sites.
10
Devil's Hole pupflsh have been known to lay eggs on artificial spawning grass in aquaria.
It was our hope that they would do so in the field. The mats on the upper shelf were checked
twice daily for the presence of eggs and the lower shelf mats were checked once daily using
Scuba gear. These times were staggered throughout the morning and afternoon on differing
days. All Scuba gear was sterilized for at least 15 minutes under a scalding shower prior to use
in Devil's Hole. All other equipment used was disinfected in a bleach solution and rinsed
thoroughly.
Our intent was to monitor the occurrence of eggs on the spawning grass mats for three to
four days, isolate the mats into breeder boxes and allow six to eight days for hatching. It became
obvious after three days that fish were not depositing eggs on the mats. We did, however, put the
mats in the breeder boxes in the event eggs were overlooked.
While taking measurements in Devil's Hole at night, we observed many larvae Devil's
Hole pupfish resting on the lids of our breeder boxes. This presented an opportunity to measure
differential distribution of newly hatched fish. Observations of larvae were conducted at each
site using 2.5X reading glasses in combination with a hand held 3 X magnifying glass. Dive
lights were used on night observations of the upper shelf and at all observations on the lower
shelf.
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We also investigated the possibility that C. diabolis may exhibit phototaxis during early
development. Dive lights were held near the substrate of both the upper and lower shelves for up
to 10 minutes, but no larvae were observed approaching the lights.
Larval stages were characterized as follows:
1. Prolarva: 3 - 5 mm total length; yolk sac present; fin fold present; eyes prominent; light
pigmentation; "wriggle" swimming motion.
2. Early postlarva: 5 - 8 mm total length; yolk sac absorbed; fin fold no longer apparent;
eyes prominent; increasing pigmentation; short spurts using tail in swimming movement.
3. Late postlarve: 8 - 1 0 mm total length; eyes less prominent; fins well formed; well
pigmented; swims using long spurts.
4. Prejunvenile: 1 0 - 1 2 mm total length; eyes no longer prominent; darkly pigmented;
swims strongly.
Larvae of different sizes and one small juvenile were placed in a water-filled petri dish
and observed under a 30 X dissecting microscope at the edge of the shallow shelf (after obtaining
permission from the U. S. Fish and Wildlife Service, Las Vegas Office). A small plastic ruler
was used to estimate the total length of the larvae to obtain information necessary to characterize
various larval stages. The unharmed fish were returned to the water immediately following the
brief observation.
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Temperature, dissolved oxygen (DO), pH and conductivity were measured using a
Model 4041 HydroLab with digital readout. Readings were taken throughout the day and night
to establish minimum and maximum levels before, during and following periods of direct
sunlight. A complete sample run lasted approximately 15 minutes.
Measurements made from the lower shelf were limited to one site due to the 6m length of
the cable on the hydrolab. The cable was lowered off the end of the study platform near the
gaging station down to the ridge of the lower shelf.
Invertebrate counts were conducted at various times using a 1.6m2 grid divided into nine
equal subsections. The locations duplicated the locations used when similar data was collected
in 1975 - 1977 by J. Deacon.
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RESULTS
Recorded DO levels were 2.3 - 5.0 mg/1 on the inner shelf, 2.3 - 4.4 mg/1 on the middle
shelf, and 2.3 - 4.2 mg/1 on the outer shelf during both study periods. The DO in deeper water
remained constant near 2.3 mg/1. This decreasing variation was evident in both April and June.
There is also a general pattern of decreasing abundance of larvae across the shelf (table 1, figures 5
and 6).
Table 1: Mean diel variation in DO (max - min) and total numbers of pro and early
postlarvae on inner, middle and outer shelf areas in Devil's Hole during April and June 1996.
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While the general pattern of larval distribution shows decreasing density from inner to outer
shelf, there is also considerable variability in density within each of the three sections (table 2). On
the inner shelf, larval density is highest at the center and western sites in April. In June the center
site has the lowest larval density. On the middle shelf larval density was high at the western site in
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both April and June but the eastern site changed from moderately high in April to zero in June. On
the outer shelf larval density was low at all sites in both April and June.
Table 2: Total numbers of prolarve and early post larve of Devil's Hole pupfish and
maximum diel variation in DO at each study site on the shallow shelf. Counts and
measurements were taken on March 30 - April 6 and June 19 - 25,1996.
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No larvae were found on the lower shelf during either study period. However, a
total of eleven prejunviles were observed during evening dives. One early post larvae was
observed along the western wall of the open pool approximately 2m north of the outer edge of the
upper shelf.
Cyprinodon diabolis appear to spawn over the entire upper shelf but the western portions of
the inner and middle shelf consistently produce more larvae.
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Table 3 and figures 7 and 8 show density of invertebrates on the shallow shelf in Devil's
Hole. It appears that invertebrate density was lower in June than in April and that some shifts in
density occurred from April to June. The riffle beetle, Stenelmis was most abundant on the inner
shelf in April and declined in abundance toward the outer shelf. While densities were lower
throughout the shelf in June, the middle shelf showed the smallest decline and therefore showed
highest beetle density in June. Snails also were less abundant in June, but exhibited a consistent
pattern of increasing abundance from inner to outer shelf. Planarian density, except in the western
section of the inner shelf, also declined from April to June.
Table 3: Total numbers of invertebrates at each study site on the shallow shelf. Counts
were taken on March 30 - April 6 and June 19 - 25,1996.
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June data reveals a greater abundance of beetles at site M. This shift in distribution could
be attributed to the shift in algae abundance at the sites. There is considerably greater algae
abundance at site M in June than in April. Planarians also show a shift inward to I-w. Snail
abundance remains the same with an decreasing abundance from the outer transect in.
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DISCUSSION
Examination of the unique environmental conditions in Devils Hole show that pH,
conductivity, and temperature are relatively constant. Our mean for pH was 7.1 for both study
periods, conductivity for May had a mean value of 699 uS/cm and measurements for June had a
mean of 696 uS/cm. Mean temperature for April was 33.2 C and for June 33.5 C. Because they are
non-variable these factors probably do not significantly affect the hatch rate or larval density.
We examined DO, photoperiod, substrate and algal components. The relationship between
DO and temperature was of interest as a factor not only in successful hatching of pupfish but also as
a factor influencing population density of invertebrates. Since temperature is fairly constant but
DO levels fluctuate in response to photosynthesis it can be concluded that a positive relationship
between DO and hatch rate exists.
The sites with the greatest variation of DO and the most consistent abundance of larval
occur at I-w and M-w. Site I-w also had the greatest consistency of invertebrate abundance. Site
M, which is adjacent to site M-w also had consistently high invertebrate numbers.
Because of its recessed position, the water column receives significantly less direct and
indirect light than the surrounding area. The shelf is more densely occupied during early morning
and just before sunset. As the day progresses the sun's rays begin to fall on the upper shelf water
surface. During periods of intense sunlight the fish migrate to the lower shelf. Larvae were
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consistently found on the shallow shelf during periods of diffuse light and darkness. There were
only several occasions when larval were apparent on the shelf during periods of intense sunlight.
This could be due to the sensitive eyes of most larval fish.
The substrate at I-w and M-w, where the greatest amount of larvae are reported, contain a
cobble substrate. This substrate could provide safety for the young from predation as well as an
oxygen rich environment for the developing eggs. We observed that the substrate at these sites
would become saturated with minute bubbles of what we assumed to be oxygen during periods of
direct sunlight. This led us to believe that the variation in DO maybe the result of diatom,
photosynthetic activity and not Spirogyra algae, as originally suspected.
During the April study I-c was clear of spirogyra yet large amounts of larvae were observed
there. In June this site was covered by algal matting and few larval were observed there. M-c is
similar to I-w and M-w in substrate material but was more heavily covered by Spirogyra. This site
had fewer number of larval present. If our suspicion that the Devil's Hole pupfish undergo a
reversible developmental arrest due to DO variation and possibly substrate type then sites I-w and
M-w would probably be the most conductive sites for successful recruitment.
In conclusion our study of the Devil's Hole ecology has made the following contributions.
(1) Larval distribution across the shallow shelf correlates to the variation of dissolved oxygen
concentration suggesting that areas of higher diel DO variation is related to higher numbers of
larval. Our data suggests that the westernmost regions of the inner and middle shelf are of most
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importance as nursery sites for developing eggs and larvae; (2) C. diabolis larvae are generally
nocturnal, but do not exhibit phototaxis. (3) Periphyton encrusted cobble substrate appears to
enhance hatching and survival of Devil's Hole pupfish larvae; (4) Substrate covered by filamentous
algae appears to depress survival of eggs and larval of Devil's Hole pupfish.
Our study also suggests that any future aquarium propagation attempts include a close
regulation of dissolved oxygen concentration and that a cobble stone substrate be employed. Also,
we believe that periphyton should be allowed to develop on the substrate in the aquariums. This
type of substrate may be important for the survival of eggs and for the early larval stages.
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APPENDIX
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APRIL LARVAL/DO DATA SHEETS
DO April Var
Variance Analysis
Site l-e
Date
30-Mar
31-Mar
1-Apr
2-Apr
3-Apr
Time
14:22
20:29
5:36
8:21
9:35
11:11
12:14
12:30
12:40
12:52
15:11
16:01
21:02
9:27
10:49
12:00
12:31
12:38
12:53
13:46
13:59
16:16
15:00
21:47
10:49
12:01
12:15
12:27
12:40
13:35
13:56j
14:06
14:28
[ 14:40
14:55
4-Apr
23:00
4:27
13:13
23:00
5-Apr 11:59
12:09
12:28
12:48
[ 13:06
13:54
14:08
14:43
20:40
6-Apr 13:35
1:00
02
2.9
2.4
2.6
2.7
2.7
2.5
2.6
2.6
2.4
2.4
2.6
2.4
2.6
2.6
2.5
2.6
Variation
0.5
0.3
2.5
2.4
2.5
2.5
2.9
2.4
2.7
2.8
2.6
2.6
2.7
3.9
3.6
3.6
2.9
2.9
2.6
2.3
2.6
3.7
2.3
2.8
2.7
0.5
1.6
1.4
I
Site l-c
_5?te_J
30-Mar
31-Mar
1-Apr
X 2-Apr
3-Apr
Time
14:30
20:32
5:37
8:24
9:36
11:12
12:16
12:31
12:41
12:53
15:12
16:02
21:05
9:28
10:50
12:01
12:30
12:39
12:54
13:45
14:08
16:17
15:00
21:47j
10:43
12:02
12:17
12:28
12:41
13:36
i 13:57
_!__ 4-Apr
14:07
14:29
14:41
14:56
23:00
4:28
13:14
23:00
02
2.6
2.4
2.6
2.5
2.6
2.6
2.5
2.5
2.4
2.5
2.5
2.3
2.4
2.6
2.4
2.6
2.4
2.4
2.5
2.5
2.6
2.4
2.8
2.6
2.5
2.6
_____2J\T
3.2
3.7
3.2
2.8
2.6
2.3
2.5
3.9
2.3
5-Apr 11:58 2.8
12:11
2.7 12:29
3.2
3.3
3.8
4.4
3.0
2.4
5.0
2.4
2.0
2.6
2.8
2.7
; 12:50j 2.9
| 13:07 1 2.9
! 13:551 3.3
14:09
6-Apr
14:44
20:41
1:00
3.1
2.8
Variation
0.2
0.3
0.2
1.4
Site l-w
Date i
30-Mar
31-Mar
1-Apr
2-Apr
3-Apr
4-Apr
r
Time
14:32
20:33
5:38
8:26
9:37
11:13
12:17
12:32
12:42
12:54
15:13
16:03
21:07
9:39
10:53
12:02
12:29
12:40
12:55
13:44
14:09
16:19
15:15
21:47
10:50
12:04
12:18
12:29
12:44
13:37
13:58
14:08
14:30
14:42
14:57
23:00
4:29
13:15
02
2.6
2.4
2.6
2.5
2.6
2.5
2.5
2.5
2.8
2.9
2.4
2.3
2.4
2.5
1 2^5
2.6
2.6
— ^sTbl
2.6
2.5
2.4
2.7
2.7
2.6
2.8
3.8
4.2
4.1
Variation
0.2
0.6
0.6
4.1 1
3.8
2.9
2.7
2.3
2.6
4.4
1.6 j 23:00 1 2.3
j 5-Apr 12:01
12:12
12:30
12:51
13:08
13:56
2.4| 0.9
2.4
12:42 2.9 0.5
14:10
14:45
6-Apr
20:43
1:00
12:23
2.7
2.7
3.0
1.9
2.1
3.9J
4.7!
4.5
4.2
2.7
2.5
2.5
2.9
i 2.2
0.4
I ; !
I .' •> ' : • : ! ! : •
r .:,. -• •••• -..-*i ; I ' ' i
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DO April Var
Variance Analysis
Site M-e
Date
30-Mar
31 -Mar
1-Apr
2-Apr
3-Apr
Time
14:34
20:34
5:40
8:27
9:38
11:15
12:18
12:33
12:43
12:56
15:16
16:04
21:09
9:32
10:54
12:04
12:28
12:41
12:56
13:42
14:00
16:21
10:51
12:05
12:19
12:30
12:47
13:38
13:59
14:11
14:31
4-Apr
5-Apr
6-Apr
14:43
14:58
23:00
4:30
13:16
02
2.5
2.5
2.6
2.4
2.5
2.4
2.5
2.4
2.4
2.4
2.4
2.4
2.5
2.5
2.4
2.5
2.4
2.4
2.4
2.4
2.7
2.3
2.5
2.7
2.6
2.8
2.9
3.9
3.9
3.9
3.6
2.9
2.5
2.3
2.6
3.6
23:00 2.3
12:02
12:13
12:31
12:53
13:10
13:57
14:11
14:47
20:44
13:10
1:00
2.6
2.7
2.9
3.2
3.1
4.4
4.4
2.8
2.5
3.5
2.5
Variation
0
0.2
0.4
SlteM-c
Date
30-Mar
31-Mar
1-Apr
2-Apr
i|
1.6
1.3
1.9
1.0
3-Apr
4-Apr
5-Apr
6-Apr
Time
14:35
20:35
5:41
8:28
9:39
11:16
12:19
12:34
12:44
12:57
15:17
16:05
21:11
9:34
10:55
12:05
12:27
12:42
12:57
13:41
14:05
16:22
10:52
12:06
12:20
12:31
12:48
13:39
14:00
14:12
14:32
14:45
14:59
23:00
4:31
13:18
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12:03
12:14
12:33
12:54
13:11
13:59
14:12
14:48
20:45
12:26
___j 1:00
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2.6
2.4
2.5
2.5
2.4
2.4
2.5
2.5
2.6
2.8
2.5
2.4
2.4
2.4
2.4
2.5
2.4
2.5
2.8
2.9
2.8
2.4
2.6
2.6
2.6
2.7
3.1
3.7
3.8
4.0
3.5
2.7
2.6
2.3
2.5
3.2
2.3
2.7
2.6
2.8
3.1
3.2
4.0
4.3
2.7
2.4
2.7
2.5
Variation
0.2
Site M-w
Date Time
30-Mar 14:36
31-Mar
0.4
0.5
1-Apr
2-Apr
3-Apr
20:36
5:42
8:29
9:41
11:17
12:21
12:35
12:45
12:59
15:18
16:06
21:12
9:35
10:56
12:06
12:26
12:43
12:58
13:40
14:06
16:22
15:15
10:53
12:07
12:21
12:32
12:49
13:40
14:01
| | 14:14
1.7
0.9
4-Apr
5-Apr
1.9
0.2
6-Apr
j
14:33
14:46
22
2.5
2.4
Variation
0.1
2.s!
2.4
2.5
2.4
2.4
2.5
2.7
2.9
2.4
2.3
2.3
2.3
2.3
2.6
2.5
2.6
2.9
3.0
2.8
2.4
2.6
2.5
2.6
2.7
3.1
3.6
3.6
3.8
3.3
2.7
15:00 1 2.6
_23m
4:32
13:19
' 23:00"
12:04
12:15
12:34
12:55
13:11
14:00
14:13
14:48
2.3
2.5
3.0
2.3
2.6
2.6
2£
3.3
3J^
3.7
4.0
0.6
0.7
1.5
0.7
2.7I
20:46! 2.4 1.6
1:00 2.4
12:16J—2.6 0.2
i • • " ' i "••
DO April Var
Variance Analysis
Site 0-e
Date.
30-Mar
31-Mar
1-Apr
2-Apr
Time
~~t4:3r
20:37
5:43
8:31
9:42
11:18
12:22
12:36
12:46
13:00
15:19
16:07
21:13
9:38
10:57
12:07
12:24
12:44
12:59
13:37
14:01
16:23
3-Apr| 10:55
4-Apr
5-Apr
12:09
12:22
12:33
12:52
13:44
14:02
14:15
14:34
14:49
15:01
23:00
4:34
13:20
23:00
12:08
12:16
12:35
12:57
13:12
14:01
14:14
6-Apr
14:49
20:48
1:00
13:35
02
2.6
2.4
2.5
2.5
2.5
2.3
2.4
2.4
2.4
2.5
2.5
2.4
2.3
2.4
2.4
2.6
2.4
2.5
2.5
2.5
2.8
2.5
2.5
2.5
2.5
2.7
3.1
3.4
3.0
2.9
2.8
2.7
2.5
2.3
2.5
3.3
2.3
2.6
2.6
2.6
2.8
2.7
3.0
3.2
2.6
2.4
2.4
4.1
Variation
0.2
0.2
0.4
1.1
1.0
0.8
I
SiteO-c
Pate.
30-Mar
31-Mar
1-Apr
2-Apr
3-Apr
i
_I!5^_4
14:38
20:38
5:44
8:33
9:43
11:20
12:24
12:37
12:47
13:02
15:20
16:08
21:14
9:40
10:57
12:08
12:23
12:46
13:00
13:35
14:021
16:24
10:55
12:10
12:24
12:34
12:53
13:43
14:03
14:17
14:36
14:50
15:02
23:00
i
02
2.5
2.4
2.4
2.4
2.3
2.3
2.4
2.5
2.7
2.5
2.5
2.3
2.3
2.3
2.4
2.4
2.4
2.4
2.7
2.7
2.8
2.4
2.5
2.5
2.7
2.9
2.9
2.9
3.1
Variation
0.1
___MJ
0.5
SiteO-w
Date
30-Mar
31-Mar
1-Apr
2-Apr
3-Apr
3.5
2.8 1
2.6
2.6
2.3 1.2
! 4-Apr 4:35 2.5 1
13:21
j 23:00
5-Apr 12:07
12:17
12:37
12:58
i 13:13
! 14:02
J 14:15
| 14:50
20:49
2.9
2.3 j 0.6
2.6
2.6
r zg
3.2
3.0
4-Apr
5-Apr
_l!!3*.
14:39
20:39
5:45
8:34
9:44
11:21
12:25
12:38
12:49
13:04
15:21
16:10
21:15
9:43
_L102,
12:09
12:22
12:48
02
2.5
2.3
2.4
2.3
2.4
2.3
2.4
2.6
2.7
2.7
2.4
2.3
2.3
2.3
2.3
2.5
2.4
2.6
13:04 2.7
13:33
14:03
16:26
10:58
12:11
12:25
12:35
12:54
13:44
14:04
14:18
14:37
14:51
15:03
23:00
4:36
13:23
23:00
12:05
12:17
12:38
12:59
2.7
2.9
2.3
2.5
2.5
2.6
2.8
2.8
2.7
2.9
3.1
2.9
2.6
2.6
2.3
2.5
2.6
2.3
2.7
2.6
2.8
2.9
^ 13:14 2.9
3.5
3.4 1 j
2.6
2.4 1.1
6-Apr^ 12:21 1 2.7
1.7 . 1:00i 2.4 1 0.3
14:03
14:16
14:51
20:50
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Variation
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0.6
0.8
0.3
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2.4
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0.5
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Date
30-Mar
31 -Mar
1-Apr
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3-Apr
4-Apr
5-Apr
6-Apr
Time
12:52
13:38
14:04
16:27
21:47
10:59
12:37
12:55
13:45
14:05
__14:19j
14:38
14:52
15:04
23:00
4:37
^_J3j24
1 23:00
12:06
12:18
12:40
13:00
13:15
14:05
14:17
14:52
,_20:5J[
12:24
1:00
02
2.5
3.0
2.8
2.4
2.5
2.9
3.0
3.0
3.5
3.8
sTo
2.6
2.6
2.3
2.4
3.0
2.3
2.6
2.6
3.1
3.2
3.3
4.1
4.0
2.6
2.4
2.8
2.4
1.8
Variation
0
0.0
0.6
1.5
0.7
1.7
0.4
1.7
Site L-r
Date
30-Mar
31-Mar
1-Apr
2-Apr
3-Apr
4-Apr
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Time
14:44
20:45
5:50
8:40
9:49
11:23
12:28
9:48
14:15
16:31
13:50
14:22
4:45
02
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2.3
2.3
2.3
2.3
2.3
2.3
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2.3
___Ml
2.4
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1 2A
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Variation
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LARVAL DATA APRI
Date
30-Mar
31 -Mar
1^Apr
2-fipr
3-Apr
4^Apr
SV^pr
6-Apr
TOTAL
Date
30-Mar
31 -Mar
1^Apr
2-Apr
3^pr
4-Apr
5-Apr
6-Apr
TOTAL
Date
30-Mar
31-Mar
1-Apr
2-Apr
3^pr
4-Apr
5V^r
6-Apr
TOTAL
Date
30-Mar
31-Mar
1^ pr
2-Apr
3-Apr
4-Apr
5-Apr
6-Apr
TOTAL
Ely
0
0
0
0
0
0
0
0
0
E!Y
0
0
1
0
1
3
1
1
7
Blv
0
0
0
0
0
1
0
0
1
Ely
0
0
0
0
1
0
1
0
2
t
Site I*
ePL
0
0
0
1
2
0
0
0
3
SlteM-e
«PL
0
0
1
0
0
0
1
0
2
1PJ.
0
2
3
1
2
0
0
0
8
IPL
1
0
0
0
0
1
1
0
3
$lteM/0-c
ePL
0
0
0
2
0
0
0
0
2
Site O-w
ePL
0
0
0
0
1
1
0
0
I 2
IPL
0
0
0
0
0
0
0
0
0
IPL
2
1
0
0
4
1
1
0
g
I
Summary of Data
Site plv & ePL
l-e j 3
l-c
-w
M-e
M-c
DOD
M/O-C
O-e
20
36
g
3
14
3
1
O-c i 4
O-w 4
L-r 0
DO
2.7
1.6
2.4
2.1
2.0
1.7
1.8
1.8
1.2
0.8
0.1
Total 97
Cor Co 0.27265j_
i
Site DO
l-e 2.6
l-c 1.6|
l-w 2.4
M-e 2.1
M-c 1.9
nno ! 1.7
M/O-C 1.7
O-e i 1.8
O-c 1.2
O-w 0.8 j
Site
Total
0
2
3
2
4
0
0
0
11
ToUl
1
0
2
0
1
4
3
1
12
Total
0
0
0
2
0
1
0
0
3
Total
2
1
0
0
6
2
2
0
13
D«te
30-Mar
31-Mar
1-Apr
2^pr
3-Apr
4-Apr
5-Apr
frApr
TOTAL
Pate
30-Mar
31-Mar
1-Apr
2^pr
3^pr
4-Apr
5-Apr
6-Apr
TOTAL
Pate
30-Mar
31-Mar
1-Apr
2-Apr
3-Apr
4-Apr
5-Apr
6-Apr
TOTAL
Date
30-Mar
31-Mar
plv
l-e 0
l-c 12
l-w
M-e
M-c
ODD
M/O-C
O-e
O-c
O-w
21
7
0
9
1
1
ePL
3
8
15
2
3
5
2
0
1 3
2 j 2
1-Apr
2-Apr
3-Apr
4-Apr
5-Apr
6-Apr
TOTAL
pjy
0
0
0
0
0
2
6
4
12
eiy
0
0
0
0
0
0
0
0
0
Ely
0
0
0
0
0
0
0
1
1
Ely
0
0
0
0
0
0
0
0
IPL
B
18
11
3
6
7
0
5
13
9
Total
11
38
47
12
9
21
3
6
17
13
Site l-c
ePL
0
0
1
0
1
0
1
5
8
Site M-c
f£t
0
1
0
1
1
0
0
0
3
SlteO-e
ePL
0
0
0
0
0
0
0
0
0
Site L-r
ePL
0
0
0
0
0
0
0
0
IPL
5
3
5
0
3
0
1
1
18
1EL
2
2
0
0
2
0
0
0
6
IPL
5
0
0
0
0
0
0
0
5
IPL
0
0
0
0
0
0
0
0
Total
5
3
6
0
4
2
8
10
38
Total
2
3
0
1
3
0
0
0
g
Total
5
0
0
0
0
0
0
1
6
Total
0
0
0
0
0
0
0
Date
30-Mar
31-Mar
1-Apr
2-Apr
3-Apr
4-Apr
5-Apr
6-Apr
TOTAL
Pate
30-Mar
31-Mar
1-Apr
2-Apr
3-Ajtf
4-Apr
5-Apr
6-Apr
TOTAL
Date
30-Mar
31-Mar
1-Apr
2-Apr
3-Apr
4-Apr
5-Apr
6-Apr
TOTAL
pjy
0
0
0
3
0
9
8
1
21
Ely
0
0
3
0
0
2
3
1
9
pjv
0
0
0
0
0
•]
0
0
1
Site l-w
ePL
0
0
0
0
0
6
6
3
15
Site M-w
ePL
0
0
0
2
0
1
2
0
5
SiteO*
ePL
0
1
0
0
Q
I
IPL
0
3
0
0
2
1
2
3
11
IPL
1
0
0
1
1
3
1
0
7
IPL
0
9
2
0
0
0 1
2i 0
0
3
o
1
13
I ,
1
Total
0
3
0
3
2
16
16
7
47
Total
1
0
3
3
1
6
6
1
21
Total
0
10
2
0
0
2
2
1
17
! i i
{ |
i j
Site plv
Inner 33
Middle 17
Outer
plv
4
ePL
26
12
5
Inner Middle
33 17
ePL 26 12
IPL 37 16
Total 96 j 45
IPL
37
16
27
Outer
4
5
27
36
Total
96
45
36
Invertdata-Apr
Date
1-Apr-96
4-Apr-96
5-Apr-96
5-Apr-96
5-Apr-96
5-Apr-96
5-Apr-96
TOTAL
Date
1-Apr-96
4-Apr-96
5-Apr-96
5-Apr-96
5-Apr-96
5-Apr-96
5-Apr
INVERTEBRATE DATA APRIL1996
Beetles
10
1
3
0
1
3
16
34
Beetles
13
1
Site l-e
Snails
6
0
0
0
1
2
6
15
SlteM
Snails
11
3
Planarian
5
0
0
0
0
0
7
12
Planarian
6
0
No data available, tape malfuncti
1
0
4
13
32
0
0
3
3l
20
0
1
0
20
27
Total
21
1
3
0
2
5
29
61
Total
30
4
0
1
1
7
36
79
Site
l-e
l-w
M
O
Time
1:00
11:00
4:15
13:47
14:30
17:30
22:41
Time
1:00
11:00
4:15
13:47
14:30
17:30
22:41
Beetle
34
105
32
10
feate
1-Apr-96
1-Apr-96
5-Apr-96
5-Apr-96
5-Apr-96
5-Apr-96
5-Apr-96
Date
1-Apr-96
4-Apr-96
5-Apr-96
5-Apr-96
5-Apr
5-Apr-96
5-Apr-96in
Snails
15
13
20
53
Planarian
12
12
27,
25
Beetles
50
3
14
1
0
1
36
105
Beetles
4
0
0
0
0
1
5
10
Site l-w
Snails
3
0
2
0
1
4
3
13
SlteO
Snails
18
4
2
0
1
8
20
53
Planarian
3
0
2
0
0
0
7
12
Planarian
16
0
0
0
0
0
9
25
Total
56
3
18
1
1
5
46
130
Total
38
4
2
0
1
9
34
88
Time
1:00
11:00
4:15
13:47
14:30
17:30
22:41
Time
1:00
11:00
1 4TT5
13:47
14:30
17:30
22:41
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APPENDIX
B
JUNE LARVAL/DO DATA SHEETS
Larval June
.ARVAL
Date
19-Jun
20-Jun
21-Jun
22^Jun
23-Jun
24-Jun
25-Jun
TOTAL
Date
19-Jun
20-Jun
21-Jun
22-Jun
23-Jun
24-Jun
25-Jun
•OTAL
Date
19^ Jun
20-Jun
21-Jun
22-Jun
23-Jun
24-Jun
25-Jun
TOTAL
Date
19-Jun
20-Jun
21-Jun
22-Jun
23-Jun
24-Jun
2Wun
TOTAL
ATA JUNE
pjv
1
2
4
0
0
0
0
7
pjv
0
0
0
0
0
0
0
0
Ely
0
0
0
0
0
1
0
1
Ely
0
0
0
0
0
1
0
1
Summary of Data
Site
•9
-c
l-w
M-e
M-c
plv & ePL
8
1
8
C
1
M-w ! 1S
M/O-c 1
O-e
O-c
^
2
O-w 2
L-r C
Sltel-e
ePL
0
1
0
1
0
0
0
2
SrteM-e
ePL
1
0
0
0
0
0
0
1
•!Bl
1
1
2
5
1
1
2
13
IPL
0
0
0
0
0
0
1
1
Site M/O-c
ePL
0
0
0
0
0
0
0
0
Site O-w
ePL
0
0
0
0
0
1
0
1
DO
2.3
2.5
2.6
1.7
1.8
1.1
2.C
1.6
1.C
1.6
O.E
IPL
0
0
0
0
0
0
0
0
IPL
0
0
1
1
1
1
1
5
Total
2
4
6
6
1
1
2
22
Total
1
0
0
0
0
0
1
2
Total
0
0
0
0
0
1
0
1
_Jotal
Date
19-Jun
20-Jun
21-Jun
22-Jun
23-Jun
24-Jun
25-Jun
TOTAL
Date
19-Jun
20-Jun
21-Jun
22-Jun
23-Jun
24-Jun
25-Jun
TOTAL
Date
19-Jun
20-Jun
21-Jun
22-Jun
23-Jun
24-Jun
25-Jun
TOTAL
Date
oi 19^un
0
1
1
1
3
1
7
I
20-Jun
21-Jun
22-Jun
23-Jun
24-Jun
25-Jun
TOTAL
Ely.
0
0
0
0
0
0
0
0
eiy
0
0
0
0
0
0
0
0
Ely
0
0
0
0
0
0
0
0
Sttel-c
ePJL
0
0
0
0
0
0
0
0
StteM-c
set
0
0
0
0
0
0
0
0
SiteO-e
ePL
2
2
2
0
0
0
0
6
Site L-r
Plv ePL
0
0
0
0
0
0
0
0
0
0
0
0
I
IPL
0
0
0
0
0
1
0
1
IPL
0
0
0
0
0
1
0
1
IPL
0
0
0
0
0
0
0
0
IPL
0
0
0
0
0
0
Total
0
0
0
0
0
1
0
1
Total
0
0
0
0
0
1
0
1
Total
2
2
2
0
0
0
0
6
Total
0
0
0
0
0
0
Date
19-Jun
20-Jun
21-Jun
22-Jun
23-Jun
24-Jun
25-Jun
TOTAL
Date
19-Jun
20-Jun
21-Jun
22-Jun
23-Jun
24-Jun
25-Jun
TOTAL
Date
19-Jun
20-Jun
21-Jun
22-Jun
Ely
0
0
1
0
0
0
2
3
_J£L_
0
2
3
1
0
0
1
7
Sltel-w
ePL
0
0
3
0
0
1
1
5
Site M-w
ePL
1
1
3
1
0
0
1
7
SKeO-c
pjv ePL
0
0
0
0
0| 1
of o^
23-Jun 0
24-Jun
25-Jun
TOTAL
0
0
0
1
, 0
0
2
IPL
0
0
0
0
1
2
0
3
IPL
2
1
1
0
0
1
1
6
IPL
0
0
2
0
0
2
0
4
Total
0
0
4
0
1
3
3
11
Total
3
4
r
2
0
1
3
20
Total
0
0
3
0
1
2
0
6
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I
I
i
I
I
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DO June Var
Variance Analysis
Sitel-e
Date
19-Jun
20-Jun
21-Jun
Time
19.26
22:43
11:54
12:51
14:05
23:00
13:15
14:18
15:33
16:03
23:00
vlax-Min/week
Max-min var/week
SiteM-e
Date
19-Jun
20-Jun
21-Jun
Time
19:30
22:46
11:57
12:53
14:07
23:00
13:18
14:21
15:35
16:05
23:00
Max-Min/week
Max-min var/week
Site M/O-c
Date
19-Jun
20-Jun
21-Jun
Time
19:35
22:49
12:00
12:55
14:10
23:00
13:39
14:24
15:37
23:00
Max-Min/week
Max-min var/week
Site O-w
Date
19-Jun
20-Jun
21-Jun
Time
19:34
22:53
12:03
23:00
13:41
14:34
15:39
23:00
June
02
2.6
2.7
2.9
3.1
4.3
2.3
2.9
4.5
4.6
3.6
2.3
2.3
02
2.7
2.7
3.1
2.9
4.0
2.3
2.9
4.0
3.9
4.0
2.3
1.7
QZ
2.6
2.6
2.7
2.7
4.3
2.3
3.4
3.4
3.3
2.3
2
02
2.6
Variation
0.1
2.7
2.3
0.4
Variation
0
1.7
1.7
0
Variation
0
2
1.1
2
Variation
2.5\1
2.7
2.3
3.0
3.3
3.2
2.3
0
0.4
Sitel-c
Date
19-Jun
20-Jun
21-Jun
SiteM-c
Date
19-Jun
20-Jun
21-Jun
SiteO-e
_Datg_j
19-Jun
20-Jun
21-Jun
Time
19:27
22:44
11:55
12:52
14:05
23:00
13:16
14:19
15:33
16:03
23:00
lime
19:31
22:47
11:58
12:54
14:08
23:00
13:36
14:22
15:36
16:25
23:00
02
2.5
2.6
3.0
3.1
3.6
2.3
3.1
4.4
4.8
4.1
2.3
2.5
02
2.7
2.6
2.8
2.8
4.1
2.3
3.5
3.7
3.5
3.5
2.3
1.8
Time
19:33
22:50
12:01
12:56
23:00
13:40
23:00
14:26
15:38
23:00
Site L-r
Date
19-Jun
20-Jun
i 21-Jun
Variation
0.1
2.7
3.9
1.2
Variation
0.1
1.8
1.4
Sitel-w
Date
19-Jun
20-Jun
21-Jun
Site M-w
Date
19-Jun
20-Jun
21-Jun
Time
19:29
22:45
11:56
12:53
14:06
23:00
13:17
14:20
15:34
16:04
23:00
02
2.6
3.11
3.3
3.3
5.0
2.3
4.5
5.1
4.6
4.1
2.3
2.8
Variation
0.5
4.0
4.1
0.1
Time
19:32
22:48
11:59
12:54
14:09
23:00
_^37,
14:23
15:36
23:00
0.4
I
02
2.7
2.6
2.8
3.4
2.3
2.8
2.3
3.9
3.2
2.3
1.6
Variation
0.1
1.1
1.6
Site O-c
Date Time
19-Jun
20-Jun
21-Jun
19:33
22:51
12:02
23:00
13:41
14:27
23:00
15:38
| 23:00
_Q2__J
2.6
2.5
2.7
2.7
4.2
2.3
3.3
3.4
3.3
2.3
1.9
02
2.6
2.6
2.7
2.3
1 3^0
3.2
2.3
3.3
2.3
Variation
0.1
1.9
1.1
0.8
Variation
0
0
0.4
1.0
1
Time
19:10
02
2.5
12:05J 2.6
23:00 2.3
13:45 2.5
Variation
0
0
0.3
23:00j 2.3 0.2
1
1
!
i
j
i ' i
1.0 ; ;
:
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Invertdata-June
Date
21-Jun-96
22-Jun-96
22-Jun-96
Date
21-Jun-96
22-Jun-96
22-Jun-96
INVERTEBRATE DATA JUNE 1996
Beetles
0
3
0
Beetles
18
4
0
Site l-e
Snails
0
0
0
SiteM
Snails
0
0
2
Planarian
1
0
1
Planarian
0
2
0
Total
1
3
1
Total
18
6
2
Date
21-Jun-96
22-Jun-96
22-Jun-96
Date
21-Jun-96
22-Jun-96
22-Jun-96
Beetles
2
3
1
Beetles
1
1
1
Site l-w
Snails
0
0
1
SiteO
Snails
2
1
1
Planarian
7
4
1
Planarian
0
2
0
Total
9
7
3
Total
3
4
2
APPENDIX
C
TOTAL DATA SET SHEETS FROM APRIL AND JUNE, 1996
Note:
Legend for Light.
1-Dark
2-Shade
3-Diffuse
4-Full Sun
Legend for Larval Stages:
Lv - Prolarva
ePL - Early postlarva
1PL - Late postlarva
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Devil's Hole Data
Date
30-Mar
31-Mar
1-Apr
2-Apr
3-Apr
4-Apr
5-Apr
6-Ap
Time
14:22
20:29
5:36
8:21
9:35
11:11
12:14
12:30
12:40
12:52
15:11
16:01
21:02
9:27
10:49
12:00
12:31
12:38
12:53
13:46
13:59
16:16
15:00
21:47
10:49
12:01
12:15
12:27
12:40
13:35
13:56
14:06
14:28
14:40
14:55
4:27
13:13
11:59
12:09
12:28
12:48
13:06
13:54
14:08
14:43
20:40
13:35
02
2.9
2.4
2.6
2.7
2.7
2.5
2.6
2.6
2.4
2.4
2.6
2.4
2.6
2.6
2.5
2.6
2.5
2.4
2.5
2.5
2.9
2.4
2.7
2.8
2.6
2.6
2.7
3.9
3.6
3.6
2.9
2.9
2.6
2.6
3.7
2.8
2.7
2.7
3.2
3.3
3.8
4.4
3.0
2.4
5.0
Temp/10
3.03
3.27
3.26
3.30
3.30
3.31
3.30
3.31
3.31
3.30
3.25
3.31
3.28
3.28
3.31
3.29
3.31
3.32
3.31
3.34
3.32
3.30
3.28
3.29
3.29
3.28
3.30
3.34
3.35
3.33
3.33
3.30
3.31
3.28
3.32
3.21
3.25
3.28
3.29
3.29
3.33
3.34
3.27
3.30
3.37
Ph
7.1
7.3
7.1
7.1
7
7
7.1
7.1
7
7
7.4
7.1
7.1
7.2
7.1
7.2
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.0
7.0
7.1
7.1
7.1
7.1
7.2
7.1
7.2
7.1
7.0
7.1
7.0
7.2
7.1
7.1
7.1
7.1
7.1
7.0
7.0
7.1
Condct
713
698
695
701
700
698
696
696
696
695
692
696
698
699
697
695
695
695
69in
693
696
705
707
704
704
703
699
700
699
708
702
703
702
702
712
702
703
704
703
701
700
704
707
700
GRID i-e
Level
2.04
2.04
2.04
2.10
2.10
2.10
2.10
2.01
1.95
1.93
2.10
2.10
2.10
2.04
1.97
2.17
2.13
2.06
2.02
2.01
2.00
2.05
2.25
2.20
2.18
Lv ePl
1
2
.PL
1
1
3
1
1
1
TempC
30.3
32.7
32.6
33
33
33.1
33
33.1
33.1
33
32.5
33.1
32.8
32.8
33.1
32.9
33.1
33.2
33.1
33.4
33.2
33.0
32.8
32.9
32.9
32.8
33.0
33.4
33.5
33.3
33.3
33.0
33.1
32.8
33.2
32.1
32.5
32.8
32.9
32.9
33.3
33.4
32.7
33.0
33.7
Light
2
2
2
2
2
2
2
2
2
2
2
2
1
2
2
2
2
2
2
4
4
2
2
1
2
2
2
2
2
4
4
4
2
2
2
i
4
A
t
2
t
2
i
4
2
*
4
Devil's Hole Data
Date
19-Jun
20-Jun
21-Jun
22-Jun
23-Jun
24-Jun
25-Jun
Time
19.26
22:43
22:30
11:54
12:51
14:05
21:45
4:15
13:15
14:18
15:33
16:03
23:15
14:34
23:30
23:43
1:45
1:55
3:10
02
2.6
2.7
2.9
3.1
4.3
2.9
4.5
4.6
3.6
5.3
2.7
Temp/10
3.33
3.32
3.32
3.32
3.36
3.34
3.38
3.40
3.35
338
3.32
Ph
7.0
7.0
7.0
7.1
7.1
7.1
7.1
7.1
7.1
7.1
71
Condct
697
698
698
698
696
696
694
695
695
697
700
Grid l-e
Level
2.06
Lv
1
2
2
2
ePI
1
1
IPL
1
1
1
1
5
1
1
2
TempC
33.3
33.2
33.2
33.2
33.6
33.4
33.8
34.0
33.5
33.8
33.2
Light
1
1
1
2
2
4
1
1
2
2
4
2
1
2
1
1
1
1
Devil's Hole Data
Date
30-Mar
31-Mar
1-Apr
2-Apr
3-Apr
4-Apr
5-Apr
6-Apr
Time
14:30
20:32
5:37
8:24
9:36
11:12
12:16
12:31
12:41
12:53
15:12
16:02
21:05
21:39
9:28
10:50
12:01
12:30
12:39
12:54
13:45
14:08
16:17
15:00
21:47
10:43
12:02
12:17
12:28
12:41
13:36
13:57
14:07
14:29
14:41
14:56
4:28
13:14
20:30
4:17
11:58
12:11
12:29
12:50
13:07
13:55
14:09
14:44
20:06
20:41
4:16
12:42
02
2.6
2.4
2.6
2.5
2.6
2.6
2.5
2.5
2.4
2.5
2.5
2.3
2.4
2.6
2.4
2.6
2.4
2.4
2.5
2.5
2.6
2.4
2.8
2.6
2.5
2.6
2.7
3.3
3.2
3.7
3.2
2.8
2.6
2.5
3.9
2.8
2.8
2.7
2.9
2.9
3.3
3.1
2.8
2.4
2.9
Temp/10
3.17
3.28
3.29
3.30
3.31
3.32
3.32
3.32
3.33
3.32
3.31
3.31
3.29
3.29
3.31
3.30
3.33
3.32
3.34
3.33
3.34
3.31
3.27
3.31
3.32
3.31
3.32
3.36
3.35
3.35
3.28
3.31
3.31
3.28
3.31
3.22
3.26
3.27
3.31
3.31
3.33
3.32
3.29
3.30
3.32
Grid l-c
Eh
7.0
7.2
7.1
7
7
7.1
7.1
7.1
7
7
7.1
7.1
7.1
7.2
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.0
7.1
7.0
7.0
7.0
7.1
7.1
7.1
7.1
7.0
7.0
7.0
7.1
7.0
7.0
7.1
7.1
7.1
7.1
7.1
7.1
7.0
7.0
Condct
704
697
699
701
699
698
696
696
696
695
695
696
699
699
695
694
695
696
693
693
692
697
705
705
704
704
703
700
701
699
708
691
704
704
704
712
703
704
702
702
700
700
703
705
702
Level
2.10
2.01
1.95
1.93
2.10
2.10
2.04
1.97
2.13
2.06
2.02
2.00
2.05
2.09
2.25
2.20
2.18
Lv ePl
1
1
1
1
b
1
4
1
1
5
1PL
1
1
2
2
1
2
'
'
TempC
31.7
32.8
32.9
33
33.1
33.2
33.2
33.2
33.3
33.2
33.1
33.1
32.9
32.9
33.1
33.0
33.3
33.2
33.4
33.3
33.4
33.1
32.7
33.1
33.2
33.1
33.2
33.3
33.5
33.5
32.8
33.1
33.1
32.8
33.1
3.22
3.26
32.7
33.1
33.1
33.3
33.2
32.9
33.0
33.2
Light
2
2
2
2
2
2
2
4
2
2
1
2
2
2
3
2
4
4
4
2
2
1
2
2
2
2
2
4
4
4
2
2
2
4
1
A
eL
£
t
£
i
i
2
'
'
4
DEVIL'S HOLE DATA Grid l-c - June
Date
19-Jun
20-Jun
21-Jun
22-Jun
24-Jun
Time
19:27
22:44
11:55
12:52
14:05
13:16
14:19
15:33
16:03
14:35
23:45
1:55
Q2
2.5
2.6
3.0
3.1
3.6
3.1
4.4
4.8
4.1
4.4
2.5
Temp/1()j
3.34
3.32
3.34
3.33
3.37
3.36
3.39
3.39
3.34
3.40
3.33
Eh
7.0
7.0
7.0
7.0
7.1
7.1
7.1
7.1
7.1
7.1
7.1
Condct
696
698
697
696
698
695
694
695
696
698
700
Level Lv ePI IPL
1
Temp C
33.4
33.2
33.4
33.3
33.7
33.6
33.9
33.9
33.4
34.0
33.3
Light
1
1
2
3
4
4
4
4
2
4
1
Date
19-Jun
20-Jun
21-Jun
22-Jun
23-Jun
24-Jun
25-Jun
Devil's Hole Data
Time
19:29
22:45
11:56
12:53
14:06
4:15
13:17
14:20
15:34
16:04
14:36
23:47
1:45
1:55
22:00
3:10
02
2.6
3.1
3.3
3.3
5.0
4.5
5.1
4.6
4.1
2.7
Temp/10
3.33
3.31
3.33
3.32
3.40
3.39
3.42
3.36
3.33
3.42
3.32
Ph
7.0
7.0
7.0
7.0
7.1
7.1
7.1
7.2
7.1
7.1
7.0
Grid l-w
Condct
698
698
695
697
693
693
692
696
696
698
700
June
Level
1
Lv
3
2
ePI
1
1
IPL
1
1
1
Temp C
33.3
33.1
33.3
33.2
34.0
33.9
34.2
33.6
33.3
34.2
33.2
Light
1
1
2
3
4
1
4
4
2
2
4
1
1
1
1
1
Devil's Hole Data
Date
30-Mar
31 -Mar
1-Apr
3-Apr
4-Apr
5-Apr
6-Apr
Time
14:34
20:34
5:40
8:27
9:38
11:15
12:18
12:33
12:43
12:56
15:16
16:04
21:09
9:32
10:54
12:04
12:28
12:41
12:56
13:42
14:00
16:21
10:51
12:05
12:19
12:30
12:47
13:38
13:59
14:11
14:31
14:43
14:58
4:30
13:16
20:30
12:02
12:13
12:31
12:53
13:10
13:57
14:11
14:47
20:06
20:44
13:10
02
2.5
2.5
2.6
2.4
2.5
2.4
2.5
2.4
2.4
2.4
2.4
2.4
2.5
2.5
2.4
2.5
2.4
2.4
2.4
2.4
2.7
2.3
2.5
2.7
2.6
2.8
2.9
3.9
3.9
3.9
3.6
2.9
2.5
2.6
3.6
2.6
2.7
2.9
3.2
3.1
4.4
4.4
2.8
2.5
3.5
Temp/10
3.30
3.31
3.29
3.32
3.32
3.32
3.32
3.33
3.31
3.32
3.32
3.32
3.29
3.31
3.32
3.32
3.32
3.33
3.34
3.35
3.33
3.31
3.32
3.30
3.30
3.30
3.32
3.35
3.33
3.35
3.33
3.32
3.32
3.30
3.33
3.29
3.29
3.31
3.31
3.31
3.36
3.35
3.30
3.31
3.37
GRID M-e APRIL
Ph
7.1
7.1
7.2
7.0
7.0
7.0
7.1
7.0
7.1
7.1
7.1
7.1
7.2
7.2
7.1
7.1
7.1
7.1
7.1
7.1
7.2
7.1
7.0
7.1
7.2
7.1
7.1
7.1
7.2
7.1
7.1
7.1
7.1
7.1
7.1
7.0
7.0
7.0
7.1
7.1
7.1
7.2
7.1
7.1
7.1
Condct
723
696
707
692
696
692
696
694
694
693
696
695
699
697
694
695
694
695
693
692
691
695
704
707
705
706
703
700
703
698
704
703
702
704
701
704
704
695
703
702
700
698
703
703
700
Level
2.01
1.95
1.93
2.10
2.10
2.04
1.97
1.86
2.17
2.13
2.06
2.02
2.01
2.00
2.05
Lv
2
1
1
ePI
1
1
IPL
1
1
1
Temp C
33.0
33.1
32.9
33.2
33.2
33.2
33.2
33.3
33.1
33.2
33.2
33.2
32.9
33.1
33.2
33.2
33.2
33.3
33.4
33.5
33.3
33.1
33.2
33.0
33.0
33.0
33.2
33.5
33.3
33.5
33.3
33.2
33.2
33.0
33-3
32.9
32.9
33.1
33.1
33.1
33.6
33.5
33.0
33.1
33.7
Light
2
1
2
2
2
2
2
2
2
2
2
2
1
2
2
2
3
2
2
4
4
2
2
2
2
2
4
4
4
4
2
2
2
1
4
1
2.
2.
2.
i
£.
I
i
eL
Devil's Hole Data
Date
19-Jun
20-Jun
21-Jun
22-Jun
25-Jun
Time
19:30
22:30
22:46
11:57
12:53
14:07
13:18
14:21
15:35
16:05
23:47
3:10
02
2.7
2.7
3.1
2.9
4.0
2.9
4.0
3.9
4.0
Temp/10
3.33
3.30
3.34
3.25
3.37
3.35
3.38
3.37
3.35
3.33
Grid M-e June
Ph
7.0
7.0
7.0
7.0
7.1
7.1
7.1
7.1
7.2
Condct
698
695
698
696
697
697
694
696
695
Level Lv eEl
1
IPL
1
Temp C
33.3
33.0
53A\5
33.7
33.5
33.8
33.7
33.5
33.3
Light
1
1
1
2
2
4
2
4
4
2
1
Devil's Hole Data
Date
30-Mar
31 -Mar
1-Apr
3-Apr
4-Apr
5-Apr
6-Apr
Time
14:35
20:35
5:41
8:28
9:39
11:16
12:19
12:34
12:44
12:57
15:17
16:05
21:11
9:34
10:55
12:05
12:27
12:42
12:57
13:41
14:05
16:22
10:52
12:06
12:20
12:31
12:48
13:39
14:00
14:12
14:32
14:45
14:59
4:31
13:18
12:03
12:14
12:33
12:54
13:11
13:59
14:12
14:48
20:45
12:26
02
2.6
2.4
2.5
2.5
2.4
2.4
2.5
2.5
2.6
2.8
2.5
2.4
2.4
2.4
2.4
2.5
2.4
2.5
2.8
2.9
2.8
2.4
2.6
2.6
2.6
2.7
3.1
3.7
3.8
4.0
3.5
2.7
2.6
2.5
3.2
2.7
2.6
2.8
3.1
3.2
4.0
4.3
2.7
2.4
2.7
Temp/10
3.32
3.29
3.29
3.31
3.30
3.30
3.32
3.33
3.34
3.33
3.32
3.32
3.29
3.31
3.31
3.31
3.32
3.31
3.33
3.35
3.35
3.31
3.28
3.32
3.33
3.22
3.34
3.35
3.26
3.36
3.32
3.33
3.32
3.29
3.34
3.29
3.32
3.33
3.33
3.32
3.36
3.35
3.33
3.31
3.34
GRID M-c - April
Ph
7.2
7.1
7.1
7.0
7.0
7.1
7.1
7.0
7.0
7.1
7.0
7
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.0
7.1
7.0
7.1
7.1
7.2
7.1
7.1
7.2
7.1
7.1
7.1
7.1
7.0
7.0
7.0
7.1
7.1
7.1
7.1
7.0
7.0
7.1
Condct
697
699
700
700
700
680
696
696
693
694
697
696
697
678
696
697
696
696
692
692
693
697
705
705
705
704
703
701
702
700
701
702
702
704
702
705
702
701
703
702
700
699
704
703
704
Level
2.04
2.10
2.01
1.95
1.93
2.10
2.10
2.04
1.97
1.86
2.17
2.13
2.06
2.02
2.01
2.00
2.05
LY
1
ePl
1
1
IEL
1
1
1
1
TempC
33.2
32.9
32.9
33.1
33.0
33.0
33.2
33.3
33.4
33.3
33.2
33.2
32.9
33.1
33.1
33.1
33.2
33.1
33.3
33.5
33.5
33.1
32.8
33.2
33.3
32.2
33.4
33.5
32.6
33.6
33.2
33.3
33.2
32.9
33.4
32.9
33.2
33.3
33.3
33.2
33.6
33.5
33.3
33.1
33.4
Light
2
1
2
2
2
2
2
2
2
2
2
2
1
2
2
2
3
2
2
3
3
2
2
2
2
2
4
4
4
4
2
2
2
1
2
2.
2.
t
4
£.
i
f
A
'
I.
Devil's Hole Data
Date
19-Jun
21-Jun
24-Jun
Time
19:31
22:47
11:58
12:54
14:08
13:36
14:22
15:36
16:25
22:00
02
2.7
2.6
2.8
2.8
4.1
3.5
3.7
3.5
3.5
Grid M-c June
Temp/10
3.33
3.32
3.32
3.34
3.35
3.36
3.39
3.39
3.34
Rh
7.0
7.0
7.0
7.0
6.9
7.1
7.1
7.1
6-9j
Condct
697
682
696
700
695
695
694
697
697
Level Lv ePI IPL
1
TempC
33.3
33.2
33.2
33.4
33.5
33.6
33.9
33.9
33.4
Light
1
1
2
3
4
2
4
4
2
Devil's Hole Data
Date
30-Mar
31-Mar
1-Apr
2-Apr
3-Apr
4-Apr
5-Apr
6-Apr
Time
14:36
20:36
5:42
8:29
9:41
11:17
12:21
12:35
12:45
12:59
15:18
16:06
21:12
9:35
10:56
12:06
12:26
12:43
12:58
13:40
14:06
16:22
15:15
10:53
12:07
12:21
12:32
12:49
13:40
14:01
14:14
14:33
14:46
15:00
4:32
13:19
20:30
4:17
12:04
12:15
12:34
12:55
13:11
14:00
14:13
14:48
20:06
20:46
4:16
12:16
02
2.5
2.4
2.5
2.4
2.5
2.4
2.4
2.5
2.7
2.9
2.4
2.3
2.3
2.3
2.3
2.6
2.5
2.6
2.9
3.0
2.8
2.4
2.6
2.5
2.6
2.7
3.1
3.6
3.6
3.8
3.3
2.7
2.6
2.5
3.0
2.6
2.6
2.8
3.3
3.1
3.7
4.0
2.7
2.4
2.6
Temp/10
3.31
3.31
3.29
3.30
3.30
3.31
3.32
3.33
3.34
3.34
3.32
3.32
3.30
3.31
3.31
3.32
3.31
3.32
3.34
3.35
3.35
3.32
3.30
3.31
3.33
3.34
3.35
3.36
3.31
3.36
3.33
3.33
3.33
3.28
3.35
3.31
3.33
3.34
3.34
3.34
3.36
3.34
3.33
3.32
3.33
GRID M-w
Eh
7.1
7.1
7.1
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.1
7.1
7.1
7.1
7.1
7.2
7.1
7.1
7.1
7.1
7.1
7.0
7.0
7.0
7.1
7.1
7.1
7.2
7.2
7.1
7.0
7.1
7.1
7.0
7.0
7.0
7.0
7.1
7.1
7.1
7.1
7.0
7.0
7.C
Condct
697
697
703
700
699
692
697
689
694
695
697
696
699
699
697
695
695
696
694
692
693
697
706
706
705
705
704
701
702
700
701
703
703
704
702
704
704
704
703
702
700
700
703
705
704
'
Level
2.04
2.10
2.01
1.95
1.93
2.10
2.10
2.04
1.97
1.86
2.17
2.13
2.06
2.02
2.01
2.00
2.05
2.09
Ly
3
1
1
1
2
1
ePl
2
1
2
IPL
1
1
2
2
1
1
TempC
33.1
3.31
32.9
33.0
33.0
33.1
33.2
33.3
33.4
33.4
33.2
33.2
33.0
33.1
33.1
33.2
33.1
33.2
33.4
33.5
33.4
33.2
33.0
33.1
33.3
33.4
33.5
33.6
33.1
33.6
' 33^3
33.3
33.3
32.8
33.5
33.1
33.3
33.4
33.4
33.4
33.6
33.5
33.3
Light
2
2
2
2
2
2
2
4
4
4
2
2
1
2
2
2
3
4
4
4
4
2
2
2
2
2
4
4
4
4
4
2
2
2
1
4
1
1
2
2
i
i
4
t
£.
t
Devil's Hole Data
Date
1-Apr
2-Apr
3-Apr
4-Apr
5-Apr
6-Apr
Time
12:52
13:38
14:04
16:27
21:47
10:59
12:37
12:55
13:45
14:05
14:19
14:38
14:52
15:04
4:37
13:24
12:06
12:18
12:40
13:00
13:15
14:05
14:17
14:52
20:51
12:24
O2
2.5
3.0
2.8
2.4
2.5
2.9
3.0
3.0
3.5
3.8
3.0
2.6
2.6
2.4
3.0
2.6
2.6
3.1
3.2
3.3
4.1
4.0
2.6
2.4
2.8
Temp/10
3.34
3.34
3.34
3.31
3.32
3.35
3.33
3.36
3.36
3.36
3.34
3.34
3.34
3.30
3.36
3.32
3.33
3.34
3.33
3.34
3.36
3.36
3.33
3.32
3.34
GRID M/O-c
Ph
7.1
7.1
7.1
7.1
7.1
7.0
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.0
7.0
7.0
7.1
7.1
7.1
7.1
7.1
7.1
7.0
7.1
Condct
694
692
693
698
705
702
704
701
700
699
701
703
704
705
701
704
703
703
703
701
699
699
703
704
704
April
Level
1.97
1.86
2.13
2.06
2.02
2.01
2.00
2.05
Lv
1
ePI
2
IPL TempC
33.4
33.4
33.4
33.1
33.2
33.5
33.3
33.6
33.6
33.6
33.4
33.4
33.4
33.0
33.6
33.2
33.3
33.4j
33.3
33.4
33.6
33.6
33.3
33.2
33.4
Light
4
4
4
2
1
2
4
2
4
4
4
2
2
2
1
4
2
2
4
4
4
4
4
2
1
4
Devil's Hole Data
19-Jun
20-Jun
21-Jun
19:35
22:49
12:00
12:55
14:10
13:39
14:24
15:37
2.6
2.6
2.7
2.7
4.3
3.4
3.4
3.3
3.34
3.33
3.33
3.34
3.38
3.37
3.39
3.39
GRID M/O-c
7.0
7.0
7.0
7.0
7.1
7.1
7.1
7.1
697
697
698
698
695
694
695
696
June
33.4
33.3
33.3
33.4
33.8
33.7
33.9
33.9
1
1
2
3
4
4
4
4
Devil's Hole Data
19-Jun
20-Jun
21-Jun
19:33
22:30
22:50
12:01
12:56
21:45
13:40
14:26
15:38
23:15
2.7
2.6
2.8
2.8
3.9
3.2
3.33
3.32
3.34
3.30
3.36
3.39
3.38
GRID O-e
7.0
7.0
7.0
7.1
7.1
7.1
697
698
697
696
694
696
June
2
2
2
33.3
33.2
33.4
33.0
33.6
3.9
33.8
1
1
1
2
2
1
2
2
4
1
Devil's Hole Data
Date
30-Mar
31 -Mar
1-Apr
3-Apr
4-Apr
5-Apr
6-Apr
Time
14:38
20:38
5:44
8:33
9:43
11:20
12:24
12:37
12:47
13:02
15:20
16:08
21:14
9:40
10:57
12:08
12:23
12:46
13:00
13:35
14:02
16:24
10:55
12:10
12:24
12:34
12:53
13:43
14:03
14:17
14:36
14:50
15:02
4:35
13:21
20:3C
12:07
12:17
12:37
12:58
13:13
14:02
14:15
14:50
20:06
20:49
12:21
02
2.5
2.4
2.4
2.4
2.3
2.3
2.4
2.5
2.7
2.5
2.5
2.3
2.3
2.3
2.4
2.4
2.4
2.4
2.7
2.7
2.8
2.4
2.5
2.5
2.7
2.9
2.9
2.9
3.1
3.5
2.8
2.6
2.6
2.5
2.9
2.6
2.6
2.9
3.2
3.0
3.5
3.4
2.6
2.4
2.7
Temp/10
3.33
3.31
3.29
3.31
3.32
3.32
3.32
3.35
3,34
3.34
3.33
3.33
3.32
3.33
3.30
3.33
3.32
3.33
3.33
3.35
3.34
3.31
3.32
3.33
3.34
3.34
3.35
3.36
3.37
3.37
3.35
3.34
3.34
3.30
3.36
3.32
3.33
3.33
3.35
3.35
3.37
3.36
3.33
3.32
3.34
GRID 0-c
Ph
7.1
7.1
7.1
7.0
7.0
7.0
7.1
7.0
7.1
7.0
7.1
7.0
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.2
7.1
7.1
7.0
7.1
7.0
7.1
7.1
7.1
7.2
7.1
7.0
7.1
7.1
7.0
7.1
7.1
7.0
7.1
7.1
7.1
7.1
7.1
7.0
7.0
Condct
696
699
700
691
698
697
697
691
692
695
697
697
700
699
697
697
695
695
694
692
692
699
706
706
705
701
703
701
701
700
702
703
704
704
703
704
704
704
702
701
702
700
703
705
7(V
April
Level
2.04
2.10
2.01
1.95
1.93
2.10
2.10
2.04
1.97
1.86
2.17
2.13
2.06
2.02
2.01
2.00
2.05
Lv
1
1
ePI
i
IPL
1
1
2
1
1
1
1
TemoC
33.3
33.1
32.9
33.1
33.2
33.2
33.2
33.5
33.4
33.4
33.3
33.3
33.2
33.3
33.0
33.3
33.2
33.3
33.3
33.5
33.4
33.1
33.2
33.3
33.4
33.4
33.5
33.6
33.7
33.7
33.5
33.4
33.4
33.0
33.6
33.2
33.3
33.3
33.5
33.5
33.7
33.6
33.3
33.2
33.4
Liaht
2
2
2
2
2
2
2
4
4
4
2
2
1
2
2
2
3
4
4
4
4
2
2
2
4
4
2
4
4
4
2
2
2
1
4
1
4
4
I
I
I
4.
I
f.
'
*
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Devil's Hole Data
Date
19-Jun
20-Jun
21-Jun
23-Jun
24-Jun
Time
19:33
22:51
12:02
12:58
4:25
13:41
14:27
15:38
1:45
22:00
02
2.6
2.6
2.7
3.0
3.2
3.3
Temp/10
3.35
3.35
3.33
3.34
3.37
3.38
3.39
GRID 0-c
Ph
7.0
7.0
7.0
7.0
7.1
7.0
Condct
698
698
683
696
695
698
June
Level Lv ePI
1
1
IPL
2
2
Temp C
33.5
33.5
33.3
33.4
33.7
33.8
33.9
Liaht
1
1
2
3
1
4
4
4
1
Devil's Hole Data
Date
30-Mar
31-Mar
1-Apr
3-Apr
4-Apr
5-Apr
6-Apr
Time
14:39
20:39
5:45
8:34
9:44
11:21
12:25
12:38
12:49
13:04
15:21
16:10
21:15
9:43
11:02
12:09
12:22
12:48
13:04
13:33
14:03
16:26
10:58
12:11
12:25
12:35
12:54
13:44
14:04
14:18
14:37
14:51
15:03
4:36
13:23
20:30
4:17
12:05
12:17
12:38
12:59
13:14
14:03
14:16
14:51
20:06
20:50
12:10
-O2
2.5
2.3
2.4
2.3
2.4
2.3
2.4
2.6
2.7
2.7
2.4
2.3
2.3
2.3
2.3
2.5
2.4
2.6
2.7
2.7
2.9
2.3
2.5
2.5
2.6
2.8
2.8
2.7
2.9
3.1
2.9
2.6
2.6
2.5
2.6
2.7
2.6
2.8
2.9
2.9
2.9
2.9
2.6
2.4
2.£
Temp/10
3.33
3.32
3.31
3.31
3.30
3.32
3.34
3.35
3.34
3.34
3.34
3.34
3.32
3.33
3.32
3.32
3.32
3.33
3.34
3.35
3.35
3.31
3.22
3.32
3.33
3.34
3.34
3.36
3.36
3.36
3.34
3.35
3.34
3.31
3.35
3.31
3.34
3.33
3.33
3.35
3.36
3.35
3.34
3.32
3.31
GRID O-w
Ph
7.1
7.1
7.1
7.1
7.0
7.0
7.0
7.1
7.0
7.1
7.1
7.0
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.0
7.1
7.1
7.1
7.1
7.1
7.1
7.0
7.1
7.1
7.1
7.1
7.1
7.0
7.1
7.1
7.1
7.1
7.1
7.1
7.0
7.1
Condct
698
698
701
701
699
697
697
696
696
695
697
697
699
700
696
696
695
696
694
693
692
699
705
705
703
701
703
701
700
700
701
702
703
704
702
703
703
681
702
701
700
700
703
705
704
April
Level
2.10
2.01
1.95
1.93
2.10
2.10
2.04
1.97
1.86
2.17
2.13
2.06
2.02
2.01
2.00
2.05
2.09
2.18
Lv
1
1
ePI
1
1
IPL
1
1
1
1
1
1
1
TemD C
33.3
33.2
33.1
33.1
33.0
33.2
33.4
33.5
33.4
33.4
33.4
33.4
33.2
33.3
33.2
33.2
33.2
33.3
33.4
33.5
33.5
3.31
32.2
33.2
33.3
33.4
33.4
33.6
33.6
33.6
33.4
33.5
33.4
33.1
33.5
33.1
33.4
33.3
33.3
33.5
33.6
33.5
33.4
33.2
33.1
Liaht
2
1
2
2
2
2
2
4
4
4
2
2
1
2
2
2
4
4
4
2
4
2
2
2
4
4
2
4
4
4
2
2
2
1
4
1
1
2.
4
4
i
i
i
*
4
'
'
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Devil's Hole Data
Date
19-Jun
20-Jun
21-Jun
22-Jun
23-Jun
24-Jun
25-Jun
Time
19:34
22:53
12:03
12:58
4:15
13:41
14:34
15:39
23:42
1:57
1:55
22:11
3:19
O2
2.6
2.5
2.7
3.0
3.3
3.2
Temp/10
3.34
3.35
3.34
3.34
3.37
3.38
3.39
GRID O-w
Ph
7.0
7.0
7.0
7.1
7.1
7.1
Condct
698
698
698
695
695
697
June
Level Lv
1
ePI
1
IPL
1
1
1
1
1
1
Temp C
33.4
33.5
33.4
33.4
33.7
33.8
33.9
Light
1
1
2
3
1
4
4
4
1
1
1
1
1
Devil's Hole Data
Date
30-Mar
31 -Mar
1-Apr
3-Apr
Time
14:44
20:45
5:50
8:40
9:49
11:23
12:28
9:48
14:15
16:31
13:50
14:22
02
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.3
2.4
2.4
Temp/10
3.34
3.33
3.31
3.33
3.34
3.34
3.34
3.34
3.36
3.34
3.36
3.37
LOWER SHELF
Ph
7.0
7.0
7.1
7.0
7.0
7.0
7.0
7.1
7.1
7.1
7.1
7.1
Condct
697
698
701
700
699
698
697
699
693
696
700
700
April
Level Lv ePI IPL TempC
33.4
33.3
33.1
33.3
33.4
33.4
33.4
33.4
33.6
33.4
33.6
33.7
Light
2
1
2
2
2
2
3
2
4
2
3
3
Devil's Hole Data
19-Jun
20-Jun
21-Jun
19:10
12:05
13:45
2.5
2.6
2.5
3.35
3.36
3.36
LOWER SHELF
7.0
7.0
7.0
697
697
696
June
33.5
33.6
33.6
1
2
3
invertdata75-77
INVERTEBRATE DATA 1975 - 1977
Date
Nov 25,75
Dec 16,75
Feb 17,76
Mar 3,76
Mar 30,76
Apr 27,76
May 18,76
Jun 22,76
Aug1,76
Sep 24,76
Oct 18,76
Dec 3,76
Jan 20,77
Date
Nov 25,75
Dec 16,75
Feb 17,76
Mar 3,76
Mar 30,76
Apr 27,76
May 18,76
Jun 22,76
Aug1,76
Sep 24,76
Oct 18,76_
Dec 3,76
Jan 20,77
Beetles
0
6
29
6
4
2
4
0
0
2
4
3
22
Beetles
86
74
264
21
14
12
9
r
1
0
5
9
52
Site l-e
Snails
6
24
15
15
33
13
6
13
22
10
5
4
26
SiteM
Snails
1
7
2
10
19
10
24
28,
28
21
26
37
87
Planarian
6
2
13
0
1
7
2
1
5
1
0
1
2
Planarian
36i
5
3
0
6
2
1
6
17
7
24
9
7
Total
12
32
57
21
38
22
12
14
27
13
9
8
50
Total
123
86
269
31
39
24
34
35,
46
28
55
55
146
Date
Nov 25,75
Dec 16,75
Feb 17,76
Mar 3,76
Mar 30,76
Apr 27,76
May 18,76
Jun 22,76
Aug1,76
Sep 24,76
Oct 18,76
Dec 3,76
Jan 20,77
Date
Nov 25,75
Dec 16,75
Feb 17,76
Mar 3,76
Mar 30,76
Apr 27,76
May 18,76
Jun 22,76
Aug1,76
Sep 24,76
Oct 18,76
Dec 3,76
Jan 20,77
Beetles
0
7
19
9
4
8
26
4
12
3
3
1
38
Beetles
68
100
89
Site l-w
Snails
1
9
10
37
4
8
15
5
15
29
9
5
0
Planarian
12
3
5
5
2
3
6
24
8
5
9
1
5
SiteO
Snails
0
4
0
32| 9
0
2
5
2
1
17
29
113
132
13
18
8
39
15
23
12
21
65
Planarian
I 0
1
0
0
2
1
5
5
4
9
4
7
2
Total
13
19
34
51
10
19
47
33
35
37
21
7
43
Total
68
105
89
41
15
21
18
46
20
49
45
141
199
